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On the Operation+√on La guages
Satoshi OKAWA
Abstract
In(1)W Rytter diFined the operationャ′
~on languages by the fOHOwing formula:
For a language L,ντ ={紗|ゲ≦1,効どCL}
He commented that the class of regular languages is closed under this operation and sho、、ed
irnplicitly that the class of context―free languages is not closed under this operation
We study the closure property for this Operation First we show that L=(αi bクどう √≧1}・
is in the class of deterministic counter languages but ヤτ is no  in the cla s of context―free
languages, and as a coroHary 、ハァe have the result that the classes of(deterministic)counter
languages and(deterHinistic)context―free languages are nOt closed under this operation
Next、ve show that for any polynomia1/(夕2),the class of languages accepted by/(夕?)一Space
(tirne)bOunded Turing rnachines is not closed under this operation  And as a corOHary郁ァe sho、、ア
that the class Of context―sensitive languages is not closed under this operation
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